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Optimization of Nucleosides Extraction from Rape Bee Pollen Using Response Surface Methodology
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Abstract Nucleosides extraction from rape bee pollen was optimized using response surface methodology. The appropriate
ranges of extraction time, extraction temperature and material-to-liquid ratio were obtained by one-factor-at-a-time experiments
for subsequent optimization using response surface analysis based on athree-variable, three-level central composite design. The
optimal ranges of extraction time, extraction temperature and materia-to-liquid ratiowere40 60 min, 45 65 and 1:60
1:80 (g/mL), respectively. The optimized extraction conditionswere 53 min, 60 , and 1:70 (g/mL). Under these conditions, the
extraction rate of nucleosides from rape bee pollen was (705.2 + 0.006) mg/100 g.
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Table 3 Variance analysis for the fitted regression equation

F P
. 9 127520 14168.9 59.14 0.000**
1:70 3 27633 9211.1 38.45 0.000**
3 99535 33178.3 138.49  0.000**
1:60 1;80(g/m|_) 3 352 117.3 0.49 0.700
22 7 1677 239.6
4 146 36.4
221 16 129197
R?=0.9870
Box-Behnken * . P 0.05 «x. P 0.01
3
1 2 3 P=0.000 0.01
1
R? 0.9870 98.70%
Table 1 Coded values and corresponding actual values of the P 0.000 0.01
optimization parameters used in response surface analysis
P 0.000 0.01
1 0 1
/min X1 40 50 60
/ X2 45 55 65
(g/mL) X3 1:60 1:70 1:80 223
2 = 700 SR
Table 2 Experimental design and results for response surface analysis ’éa 650
i X2 x5 /(mg/100g) %é‘, 2(5)8
1 1 1 0 485.5 ~ 500 1.0
2 1 1 0 577.0 10 >0
3 1 1 0 590.1 T 05,5~ 1.0
4 1 1 0 688.0 3
5 1 0 1 495.9
6 1 0 1 540.9 1.0
7 1 0 1 4805 700
8 1 0 1 532.5 0.5
9 0 1 1 490.2
10 0 1 1 585.9 0.0
11 0 1 1 500.1
12 0 1 1 559.5 % 05460 650 /
13 0 0 0 709.9 10 550
14 0 0 0 693.0 710 05 00 05 1.0
15 0 0 0 703.4 X1
16 0 0 0 701.7
17 0 0 0 702.4 a
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Fig.5 Response surface and contour plots illustrating the interactive
effects of extraction parameters on the extraction rate of rape bee pollen
nucleosides
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